A hydrophobic segment of some cytotoxic ribonucleases.
The exact mechanism by which cytotoxic ribonucleases reach the cytosol of tumor cells remains unclear. The interaction of ribonucleases with a lipid bilayer is involved in the translocation of ribonucleases across the endosomal membrane. Here, we aimed to study the hydropathy character of toxic antitumor ribonucleases (bovine seminal ribonuclease and binase) and two non-toxic ribonucleases (bovine pancreatic ribonuclease and human pancreatic ribonuclease) by sliding-window hydrophobicity analysis. Comparative hydropathy plot analysis of the non-toxic pancreatic ribonucleases and their toxic variants was also performed. The data obtained indicate that some cytotoxic ribonucleases have a hydrophobic segment, which is sterically available for the hydrophobic interaction with a tumor cell membrane and endosomal membrane. After dissociation, subunits of dimeric ribonucleases are probably capable of thermodynamically favorable interaction with the interfacial region of a lipid bilayer. Remarkably the hydrophobic segment is not identified in the amino acid sequences of non-toxic ribonucleases. The paper describes the hydrophobic properties of toxic RNases that are essential for both the model of a lipid-protein interaction and the cytotoxicity mechanism unraveling.